Enter sample IDs and CFC concentrations on the Data&Results worksheet

For each sample, enter the salinity of the water (at the time of recharge), the recharge temperature,
and the recharge elevation.

Make sure the atmospheric mixing ratios (i.e. the fractions of CFCs in dry air) are appropriate for the
study area. The default values are for North America

If the default mixing ratios are not appropriate for your area, enter appropriate values on the
AtmMixingRatios worksheet

The program will calculate the concentration of CFCs in air that would be in equilibrium with the
sample at the temperature and elevation given.

The program then compares the equivalent air concentration with the atmospheric mixing ratios to
estimate the recharge year.

Note: The atmospheric mixing ratio for CFC-11 began declining in 1994. As of 2001 it had dropped
to about the same value it was in 1989.

Thus, the CFC-11 dates are not unique for the period 1989 to 2001 (as of 2001). In other words,
there are two possible years that

correspond to the same concentration. When this occurs, this program will return the oldest of the
two possible dates.

The same issue exists for CFC-113 starting in 1991.
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. Recharg eg. air eq. air eg. air CFC-11JCFC-12JCFC-113

SAMPLE ID (pr(rizi-slllkg) (prigi';zkg) (pcr:nFo(.I:(-aj.;,}lfg) S?L/":;ty Fé'fg\t'a(rrg)e e Temp Comments Pwater Coriec‘;'ion KRT 11 KRT 12 KRT 113 | conc_11 conc_12 | conc 113 | Rech. | Rech. | Rech.
(©) (ppt) (ppt) (ppt) year | vear year

CW37 0.714339602| 0.891605456| 0.054234874 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994] 0.005477702| 51.50686991| 243.4826687| 12.86199187| 1969| 1976| 19755
CW37 0.763853246| 0.880845266| 0.049762262 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994  0.005477702| 55.07701049| 240.5442391| 11.80129602| 1969.5| 1976 1975
CW37 0.765935065| 0.847120839| 0.045886024 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994  0.005477702| 55.22711838| 231.3346573| 10.88203261| 1969.5| 19755 1974
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #NIA 1943

CW18 0.499575255| 1.066013227| 0.100687754 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 36.02146317| 291.1105396| 23.87845627| 1966.5| 19785 1980
CW18 1.748418259| 1.604264671| 0.177019637 0 2000 13|[Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 126.0682616| 438.0980857| 41.9808319| 1975.5| 1987| 19845
CW18 1.569828111| 1.433472367| 0.177227824 0 2000 13|[Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 113.1911658| 391.457539| 42.03020415| 1974.5| 1985 19845
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

BD-1 0.742265006| 0.958448278| 0.050198733 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 53.52040818| 261.7363353| 11.90480667| 1969| 1977 1975
BD-1 0.758944867| 0.894434519| 0.054452834 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 54.72309586| 244.2552391| 12.9136818| 1969.5| 1976 19755
BD-1 0.793300106| 0.837307558| 0.049268449 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 57.20025216| 228.6548129| 11.68418656| 1969.5] 1975 1975
0.006024969| 0.993975031| 0.038712286| 0.00941956 0.012628235 0 0 o #N/IA | #N/A 1943

CW15 0.193944432| 1.274542679| 0.040982042 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994| 0.005477702| 13.98420384] 348.0564759| 9.719035858| 1961.5| 1982.5| 19735
CW15 0.44920685| 0.569789089| 0.059563199 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994| 0.005477702| 32.38969076| 1555999542 14.125623| 1966] 19715 1976
CW15 0.367471008| 0.685500368| 0.055314795 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994| 0.005477702| 26.496195| 187.198786| 13.1180989| 1965| 1973 19755
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #NIA 1943

DD 1.282220913 0| 0.134783285 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994| 0.005477702| 92.4534851 0| 31.96433105| 1973| #N/A | 19825
DD 1.773701436| 1.852627689| 0.186195441 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 127.8912843| 505.9219084| 44.15690606| 1975.5| 1991.5] 1985
DD 1430358408 o| 0.14887326 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 103.1348174 0| 35.30581915] 1974| #N/A 1983
DD 1514757816 o[ 0.167016121 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 109.2203674 0| 39.60846265| 1974 #N/A 1984
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #NIA 1943

ND 2.030007838| 1.83538289| 0.177997249 0 2000 13 0.014765833| 0.769789597, 0.01801638| 0.004756994| 0.005477702| 146.3720467| 501.2126398| 42.21267592| 1977| 19915 19845
ND 2.088348215| 1.985299474| 0.197542115 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 150.5786317| 542.1523736|  46.84781| 1977.5| 2001.5| 19855
ND 2.106833678| 1.83829414| 0.18561962 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 151.9115108| 502.0076538| 44.02034824| 1978| 19915 1985
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

BD 0.038968565| 1.075885153 0 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 2.809796332| 293.8063989 o 1954| 1979] 1943
BD 0.025484599| 1585770231 0 0 2000 13 0.014765833| 0.769789597| 0.01801638| 0.004756994| 0.005477702| 1.837546047| 433.0475606 o| 19525 1987 1943
BD 1.798789673| 1.728818356| 0.147475145 0 2000 13|[Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 129.700251| 472.1116323| 34.97425134| 1975.5| 1989 1983
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

CW2 0.018457895| 1.494558003 0 0 2000 13||Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 1.330891354| 408.1390133 o 1952| 1986] 1943
CW2 1.771404065| 1.656161878| 0.143167376 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 127.7256342| 452.2703526| 33.95264861| 1975.5| 1988] 1983
CW2 0.0230242| 1.466375398| 0.026089194 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 1.660141036| 400.4428111| 6.187144499| 19525| 19855 1970
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

CW50 0.586044144| 0.799341602| 0.054465728 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 42.25623133| 218.2869399| 12.91673958| 1967.5| 1974.5] 19755
CW50 0.393265153| 0.243273332| 0.046469255 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 28.35606067| 66.43391389| 11.02034778| 1965| 1964.5| 19745
CW50 1.732593683| 1.850374657| 0.152563345 0 2000 13]|Samples Not Concistent || 0.014765833 0.769789597 0.01801638 0.004756994 0.005477702| 124.9272435| 505.3066428| 36.1809359| 1975.5| 1991.5] 1983.5
0.006024969| 0.993975031| 0.038712286| 0.00941956 0.012628235 0 0 o| #N/IA | #NIA 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #NIA 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #N/A 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #NIA 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #NIA 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/IA | #NIA 1943

0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 o| #N/A | #N/A 1943




0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0| #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0| #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0| #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0] #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0] #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0] #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0| #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0] #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 0| #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943
0.006024969| 0.993975031| 0.038712286| 0.00941956| 0.012628235 0 0 O #N/A | #N/A 1943




Year

1940
1940.5
1941
1941.5
1942
1942.5
1943
1943.5
1944
1944.5
1945
1945.5
1946
1946.5
1947
1947.5
1948
1948.5
1949
1949.5
1950
1950.5
1951
1951.5
1952
1952.5
1953
1953.5
1954
1954.5
1955
1955.5
1956
1956.5
1957
1957.5
1958
1958.5
1959
1959.5
1960
1960.5
1961
1961.5

CFC-11.air
0.01
0.01
0.02
0.02
0.02
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.07
0.08
0.11
0.14

0.2
0.25
0.34
0.43
0.56
0.68
0.86
1.03
1.29
1.54
1.89
2.23
2.66
3.08

3.6
412
4.77
5.41
6.13
6.85
7.51
8.16
8.82
9.48
10.4
11.2
12.4
13.5

CFC-12.air
0.33
0.39
0.47
0.55
0.65
0.75
0.87
0.99
1.16
1.32
1.53
1.74
2.12
2.49
3.06
3.64

4.3
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6.38
7.16
7.94
8.79
9.64
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12.4
13.4
145
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1962
1962.5
1963
1963.5
1964
1964.5
1965
1965.5
1966
1966.5
1967
1967.5
1968
1968.5
1969
1969.5
1970
1970.5
1971
1971.5
1972
1972.5
1973
1973.5
1974
1974.5
1975
1975.5
1976
1976.5
1977
1977.5
1978
1978.5
1979
1979.5
1980
1980.5
1981
1981.5
1982
1982.5
1983
1983.5
1984

15
16.4
18.1
19.9

22
24.1
26.4
28.8
31.4

34

37

40
43.3
46.7
50.6
54.5
58.9
63.3
68.1
72.9
78.3
83.8
89.9
96.1

102.9
109.6
115.3
122.9
129.8

136

143
147.7
150.9
157.5
160.8
163.7
169.7
173.9
177.1
180.9

185
189.6
194.5
199.3
203.2

44.4
47.3
50.8
54.2
58.3
62.3
66.8
71.4
76.4
81.4
87.1
92.8
99.1
105.5
112.5
119.6
127.3
135
143.2
151.4
160.3
169.2
179.1
189
199.6
210.3
220.4
230.6
240.3
249.9
259
268.1
277.9
288.1
293.3
296.3
306.2
312.3
317.5
328.4
338.1
347
355.8
366.2
372.5

1.89
2.03
2.18
2.35
2.52
271
2.9
3.12
3.34
3.59
3.84
4.13
4.41
4.74
5.07
5.45
5.83
6.26
6.69
7.18
7.68
8.25
8.81
9.46
10.1
10.9
11.6
125
13.3
14.3
15.3
16.4
175
18.8
20.1
21.5
23
24.6
26.2
27.8
29.5
31.3
33.1
35.4
37.7



1984.5
1985
1985.5
1986
1986.5
1987
1987.5
1988
1988.5
1989
1989.5
1990
1990.5
1991
1991.5
1992
1992.5
1993
1993.5
1994
1994.5
1995
1995.5
1996
1996.5
1997
1997.5
1998
1998.5
1999.5
2000
2000.5
2001
2001.5
2002
2002.5
2003
2003.5
2004
2004.5
2005
2005.5
2006
2006.5
2007

207.4
212.6
218.7
224.4
229.4

235
242.6
250.3
255.6
259.1
263.7
266.8
268.8
270.4
271.7
272.7
273.4
273.8
274.1
274.1
273.9
273.5

273
272.9
271.3
270.5
269.2
268.8
267.2
264.4
264.3
263.9
263.7
263.2
259.6
258.3
257.3
256.0
255.0
254.1
252.9
251.6
250.2
248.7
247.6

380

389
396.8
407.9
416.6
426.6
442.1
452.1
461.5

469
476.2

485
489.5

496
499.9
510.7
513.1
513.7
518.1

519
525.8
526.2
526.5
527.7
530.5

533

534
534.4
537.2
537.3
537.6
539.3

540
540.3
535.6
535.3
535.5
535.8
535.7
535.3
534.8
534.3
532.8
532.0
531.0

40.4
43.1

46
48.9
52.1
55.2
58.8
62.3
66.1
69.8
72.8
75.9

78
80.2
81.8
83.4
83.9
84.1
84.3
84.6
84.7
84.9
85.2

85
84.7
84.4
84.1
83.8
83.4
82.8
82.5
82.2
81.9
80.6
82.8
82.4
82.1
81.7
81.4
81.0
80.8
80.3
80.3
79.8
79.5



2007.5
2008
2008.5
2009
2009.5
2010
2010.5
2011
20115
2012
2012.5
2013
2013.5

246.6
246.4
245.8
244.3
243.6
242.7
241.5
240.4
239.5
238.4
237.3
236.1
235.6

530.2
536.4
535.6
534.1
533.0
531.7
530.2
528.6
527.5
525.8
524.2
523.0
522.0

79.1
76.8
76.5
76.4
75.6
75.2
74.9
74.8
74.4
74.4
73.8
73.5
72.8



KAL 11 KA2 11 KA3 11
-136.2685 206.115  57.2805

KB1 11 KB2 11 KB3 11
-0.148598 0.095114 -0.0163396

KAL 12 KA2 12 KA3 12
-124.4395 185.4299  51.6383
KB1 12 KB2 12 KB3 12

-0.149779 0.094668 -0.0160043

KA1 113 KA2_113 KA3_113
-136.129 206.475 55.8957

KB1_113 KB2_113 KB3_113
-0.02754 0.006033 0
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